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ABSTRACT

At least two electric elements (203) such as semiconductor
chips or Surface acoustic wave devices are mounted on
wiring patterns (201), and the electric elements (203) are
Sealed with a thermosetting resin composition (204). An
upper surface of the at least two electric elements (203) and
an upper Surface of the thermosetting resin composition

(21) Appl. No.:
(22) Filed:

(204) are abraded at the same time, thereby forming surfaces

10/654,343

substantially flush with each other. Since they are abraded
while being Sealed with the thermosetting resin composition
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(204), it is possible to reduce the thickness without damag
ing the electric elements (203). Also, the electric elements
(203) and the wiring patterns (201) can be prevented from
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being contaminated by an abrasive liquid. In this manner, it
is possible to obtain an electric element built-in module
whose thickness can be reduced while maintaining its
mechanical Strength.
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ELECTRIC ELEMENT BUILT-IN MODULE AND
METHOD FOR MANUFACTURING THE SAME
TECHNICAL FIELD

0001. The present invention relates to a module contain
ing electric elements Such as Semiconductor chips or Surface
acoustic wave devices. In particular, the present invention
relates to an electric element built-in module that can be

made ultra-thin and is Suitable for a high-density packaging.
In addition, the present invention relates to a method for
manufacturing Such an electric element built-in module.
BACKGROUND ART

0002. In recent years, with the demand for higher per
formance and miniaturization of electronic equipment,
higher density and higher function for packages in which
Semiconductor chips are mounted have been desired increas
ingly. Furthermore, there also is an increasing demand for
Smaller and higher-density circuit boards on which they are
mounted. However, with conventional multilayered circuit

boards including glass fiber and an epoxy resin (glass-epoxy
multilayered circuit boards) having a penetrating through
hole structure formed by drilling, it has become difficult to
achieve the high-density packaging. Accordingly, instead of
the conventional glass-epoxy multilayered circuit boards,
circuit boards that allow a connection not by the penetrating
through hole but by an inner via hole have been developed

actively (for example, JP 6(1994)-268345 A and JP 7(1995)147464 A).
0003. However, with the current state of the art, even the

high-density mounted circuit boards having Such an inner
via hole Structure cannot keep up with the miniaturization of
the Semiconductor chips. For example, although the pitch of
lead electrodes has become as fine as about 50 um as the
wiring of the Semiconductor chips becomes finer, the wiring
pitch of the circuit boards and the via hole pitch still are
about 100 um. Therefore, the space for leading out the
electrodes from the Semiconductor chips increases, thus
becoming an obstacle to miniaturization of the Semiconduc
tor packages.
0004. Also, since the circuit boards are formed with a
resin-based material, they have a low thermal conductivity.
Thus, as the component packaging achieves a higher density,
it becomes more difficult to dissipate heat that is generated
from these components. The dock frequency of CPUs is
expected to become about 1 GHz in the year 2000, and with
the accompanying higher function thereof, the power con
Sumption of the CPUs is expected to reach 100 to 150W per
a chip.
0005 Furthermore, along with the increase in speed and
density, it has become difficult to ignore the influence of
noise.

0006 Therefore, in circuit boards, not only the improve
ment of density and function resulting from a finer circuitry
but also anti-noise characteristics and heat dissipation char
acteristics have to be taken into account.

0007 On the other hand, as a form of responding to the
miniaturization of the Semiconductor chips described above,
a chip size package (CSP) has been Suggested. In this CSP,
a Semiconductor chip is flip-chip mounted on a circuit board
called an interposer whose back Surface has grid electrodes
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formed two-dimensionally thereon, and electrodes of the
Semiconductor chip and the grid electrodes are connected
via via holes in the circuit board. This makes it possible to
lead out the electrodes of the Semiconductor chip that have
been formed to have a pitch of not more than 100 um from
the grid electrodes having a pitch of about 0.5 to 1.0 mm,
allowing an increase in the pitch of the lead electrodes.
0008. As a result, the need for the finer circuit board on
which the CSP is mounted has somewhat reduced, and thus

inexpensive circuit boards can be used. Moreover, there is an
advantage that the CSP can be used as a tested Semicon
ductor package whose reliability is guaranteed. Conse
quently, compared with a bare chip technique in which a
Semiconductor bare chip is mounted on a circuit board
directly, the cost required for testing chip damages and
defective elements and for ensuring the reliability can be
reduced while achieving the miniaturization, which is an
advantage of the bare chip mounting.
0009. The development of the CSP described above con
tributes to an advancement of the miniaturization of the

Semiconductor package.
0010. On the other hand, in information terminals repre
Sented by a mobile personal computer and a mobile phone
that can deal with information personally thanks to the
development of the internet, the demand for Smaller and
thinner equipment has been intensified. The typical equip
ment includes a card-Size information terminal, in particular.
For example, it is expected to be applied more broadly to
card-Size radio equipment, a mobile phone, a perSonal
identification card and a memory card for music delivery
other than to a current credit card. Thus, a thin Semicon

ductor package or active component that can be mounted on
the card-size information terminal mentioned above is

desired Strongly.
0011 When the above-described CSP is used for achiev
ing a thinner Semiconductor package, the bump height in the
case of flip-chip mounting, or the wire height and the
thickness of a Sealing resin in the case of wire bonding, will

be added to the thickness of the Semiconductor chip (about
0.4 mm) and that of the interposer as the circuit board,

resulting in the total thickness of about 0.7 mm. Since the
total thickneSS required for the card-size equipment is about
0.3 to 1.0 mm, the Semiconductor package has to be still

thinner.

0012. The thickness of the semiconductor package can be
reduced by TAB (tape automatic bonding) mounting. An

opening and a wiring pattern made of a copper foil are
formed on a tape-like film of Such as polyimide, a Semicon
ductor chip is mounted in the opening, and electrodes
protruding toward the opening directly are bonded to elec

trodes of the Semiconductor chip (inner lead bonding).

Similarly, electrodes are led out by connecting electrodes

protruding from the tape with the circuit board (outer lead
bonding). In this manner, the Semiconductor package having
a thickness Substantially equal to the tape thickness (about
100 um) can be obtained. In some cases, the form of
Superimposing multiple layers of this TAB mounted product
also is Suggested.
0013 In any methods, it is needless to say that the
Semiconductor chip should be as thin as possible, but since

the one (a Silicon Semiconductor, in particular) with a
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thickness of not more than 100 um has a poor mechanical
Strength, Such a Semiconductor chip Sometimes is damaged
during the flip-chip mounting, in which a load is applied.
Also, when a Semiconductor wafer is abraded to be thinner,

its mechanical Strength decreases, So that the wafer is more
likely to break in a later dicing. On the other hand, after
being Subjected to dicing, it is extremely difficult and
economically inefficient to abrade a Small Semiconductor
chip to be thinner.
0.014. On the other hand, the thickness of the semicon
ductor chip can be reduced by prior dicing. In the prior
dicing, the Semiconductor wafer is diced halfway of its
thickness from one Surface, and then is abraded from the

other Surface until reaching the diced portion. This method
can provide a Semiconductor chip that is cut automatically
after abrading. However, even with this method, because
each of the Semiconductor chips is thin, a load cannot be
applied thereto, leading to a difficulty in dealing at the time
of mounting.
0.015 Also, in the mobile phone or the like, a surface
acoustic wave device is used as a component part of a filter
for extracting a specific frequency component.
0016 FIG. 7 is a sectional view showing one example of
a structure of a conventional Surface acoustic wave device

built-in module including two Surface acoustic wave devices
having a filter function. This module is used as, for example,
an antenna duplexer used in a radio portion of a mobile
phone or the like.

0017. In FIG. 7, numeral 601 denotes surface acoustic

wave devices, numeral 602 denotes piezoelectric Substrates,
numeral 603 denotes comb-shaped electrodes, numeral 604
denotes lead-out electrodes, and numeral 605 denotes metal

bumps. Numeral 607 denotes a circuit board, numeral 609
denotes first wiring patterns, numeral 610 denotes Second
wiring patterns, numeral 611 denotes via holes, numeral 612
denotes a cover, numeral 613 denotes a Sealant, numeral 614
denotes internal circuits, and numeral 615 denotes a concave

portion.
0.018. In the surface acoustic wave device 601, on one
surface of the piezoelectric Substrate 602 formed of, for
example, lithium tantalate, lithium niobate or quartz, the
comb-shaped electrode 603 and the lead-out electrodes 604
formed of a metal film containing aluminum as a main
component are formed. The metal bumps 605 for an elec
trical connection with an external circuit are formed on the
lead-out electrodes 604.

0019. The circuit board 607 has the first wiring patterns
609 on one surface, the second wiring patterns 610 on the
other Surface and the internal circuits 614 therein. The first

wiring pattern 609, the second wiring pattern 610 and the
internal circuit 614 are connected by the via holes 611. A
plurality of the surface acoustic wave devices 601 built into
the module shown in FIG. 7 and the external circuit are

connected via these elements. In order to ensure a Space in
which the Surface acoustic wave devices 601 are mounted,

the circuit board 607 has the concave portion 615 in its
central portion.
0020. After the surface acoustic wave devices 601 are
positioned and placed on the circuit board 607, the first
wiring patterns 609 and the metal bumps 605 are electrically
connected. When gold bumps are used as the metal bumps
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605, heat and ultrasonic wave are used in combination so as

to melt the metal bumps 605 for the connection. Alterna
tively, there also is a case of making the connection using an
electrically conductive adhesive. Also, when Solder bumps
are used as the metal bumps 605, the connection is made by
reflowing the Solder bumps.
0021. Since the surface acoustic wave device 601 is
Sensitive to an influence of an external atmosphere, the
concave portion 615 of the circuit board 607 finally is sealed
airtightly with, for example, the cover 612 formed of a metal
plate and the sealant 613 formed of a solder or an adhesive.
In this manner, the Surface acoustic wave device built-in

module used for an antenna duplexer or the like is obtained.
0022. In the above description, as the piezoelectric Sub
strate 602 constituting the surface acoustic wave device 601,
a wafer having a thickness of 0.3 to 0.4 mm is used normally.
Thus, the conventional Surface acoustic wave device built-in

module has a thickness of about 1 mm, making it difficult to
reduce the thickness of electronic equipment represented by
a mobile phone.
0023. Accompanying a rapid advancement of mobile
communication equipment in recent years, a Still thinner
module has been required, leading to an increase in demand
for reducing the thickness of the piezoelectric Substrate 602.
However, Since a Single crystal material Such as lithium
tantalate, which is used as the piezoelectric Substrate 602, is
brittle and easy to break, it is very difficult to use the
piezoelectric Substrate 602 as thin as, for example, about 0.2
mm in practice during Wafer transportation in a photolithog
raphy process for forming the comb-shaped electrode on the
piezoelectric substrate 602 and when dealing with each of
the devices in a process of mounting it on the circuit board
607. Furthermore, in the Surface acoustic wave device 601,

a commonly used technique is that the Surface (the Surface
on a nonfunctional portion side) opposite to that on which
the comb-shaped electrode 603 is formed (the surface on a
functional portion side) is roughened so as to prevent a
deterioration in characteristics caused by a reflection of an
elastic wave from the Surface on the nonfunctional portion
Side. When attempting to reduce the thickness of the piezo
electric substrate 602, the wafer is more likely to break also
in this process of roughening the Surface on the nonfunc
tional portion Side. Accordingly, with the conventional Struc
ture, a thinner component built-in module using the Surface
acoustic wave device has been difficult to achieve.
DISCLOSURE OF INVENTION

0024. It is an object of the present invention to solve the
conventional problems described above and to provide a thin
and mechanically Strong module containing electric ele
ments Such as Semiconductor chips or Surface acoustic wave
devices. It also is an object of the present invention to
provide a method for manufacturing Such an electric element
built-in module effectively.
0025. In order to achieve the above-mentioned objects,
the present invention has the following Structure.
0026. An electric element built-in module according to
the present invention includes a wiring pattern, at least two
electric elements mounted on the wiring pattern, and a
thermosetting resin composition for Sealing the electric
elements. Upper Surfaces of the at least two electric elements
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and an upper Surface of the thermosetting resin composition
are substantially flush with each other.
0027. This improves a mechanical strength because the
electric elements are Sealed with the thermosetting resin
composition. Also, Such a module can be obtained by
grinding or abrading the upper Surfaces of the electric
elements and the upper Surface of the thermosetting resin
composition at the same time to achieve a desired thickness.
In this case, Since the electric elements are Sealed with the

thermosetting resin composition, the electric elements are
not damaged by an external force during the processing.
Thus, it is possible to provide a thin electric element built-in
module that has a mechanical Strength. Also, because at least
two electric elements are provided, a high density module
mounting can be achieved. Furthermore, by dividing the
module by each of the electric elements, it is possible to
provide a thin electric element built-in package that has
mechanical Strength.
0028. In the electric element built-in module described

above, it is preferable that at least one (more preferably, all)

of the electric elements includes a functional portion and a
connection electrode on a Surface on a Side of the wiring
pattern, and the connection electrode is connected to the
wiring pattern. This makes it possible to grind or abrade the
Surface opposite to the Side of the wiring pattern of the

electric element (the Surface on a nonfunctional portion
Side). Thus, a thin module having a desired thickness can be
provided.

0029. Also, in the electric element built-in module
described above, at least one of the electric elements may be
at least one element Selected from the group consisting of a
Semiconductor chip, a chip resistor, a chip capacitor and a
chip inductor.
0030 Alternatively, in the electric element built-in mod
ule described above, at least one of the electric elements may
be a Surface acoustic wave device.

0.031 When using the surface acoustic wave device as the
electric element, it is preferable that a Surface of the Surface
acoustic wave device on the Side of the wiring pattern is
provided with a functional portion and a Space holding
Structure for preventing excitation and propagation of a
Surface elastic wave from being obstructed in the functional
portion. The Surface of the Surface acoustic wave device on
the functional portion side faces the wiring pattern, and
therefore, the Surface on the nonfunctional portion Side can
be ground or abraded. Thus, it is possible to provide a thin
module having a desired thickness. Also, by providing the
Space holding Structure, it is possible to fill a resin between
the functional portion and the wiring pattern, thus improving
the mechanical Strength. Consequently, it is possible to
prevent damageS Owing to an external force during process
ing for reducing the thickness.
0032. It is preferable that the space holding structure is
formed of a film-like resin composition. This improves an
adhesion to a Sealing resin, thereby obtaining a highly
reliable module.

0.033 Also, in the electric element built-in module
described above, it is preferable that the upper Surfaces of
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and the upper Surface of the thermosetting resin composition
that are substantially flush with each other both have a
surface roughness RZ of 0.5 to 50 lum. In this case, the
Surface roughneSS RZ denotes a mean roughness of ten
points. The Surface roughness RZ of Smaller than 0.5 lim
causes breakage of a connected portion of the electric
elements and the wiring pattern Owing to the above-de
Scribed processing of the upper Surfaces and cracking at an
interface between the electric elements and the resin com

position. On the other hand, the Surface roughneSS RZ of
larger than 50 umbrings aboutbreakage and cracking of the
electric elements. Furthermore, when using the Surface
acoustic wave device as the electric element, the Surface

roughness RZ that is out of the above range deteriorates
frequency characteristics.
0034) Moreover, in the electric element built-in module
described above, it is preferable that the thermosetting resin
composition contains an inorganic filler and a thermosetting
resin. By Selecting the inorganic filler and the thermosetting
resin, it is possible to achieve a module having a desired
performance.
0035) It is preferable that the thermosetting resin contains
an epoxy resin, a phenolic resin or a cyanate resin as a main
component. This is because these resins have excellent heat
resistance and insulation reliability.
0036) Also, it is preferable that the inorganic filler is at
least one inorganic filler Selected from the group consisting
of Al-O, MgO, BN, AlN and SiO. This is because various
performances of the module can be secured. By changing
materials for the inorganic filler, it becomes possible to
control a coefficient of thermal expansion, a thermal con
ductivity and a dielectric constant of the thermosetting resin
composition. When using Al-O, it is possible to achieve a
module that has a reduced coefficient of thermal expansion
and an excellent thermal conductivity. When using SiO, the
dielectric constant can be controlled, and the coefficient of

thermal expansion also can be reduced. By Selecting the
other materials of AlN, MgO or BN, it is possible to achieve
a module having a still better thermal conductivity.
0037 For example, by bringing the coefficient of thermal
expansion of the resin composition Substantially equal to
that of the electric element, the cracking and the deteriora
tion in connection reliability due to a temperature change
can be prevented. Also, by raising the thermal conductivity
of the resin composition, heat dissipation characteristics can
be improved when an electronic component is a Semicon
ductor chip requiring heat dissipation. Moreover, by lower
ing the dielectric constant of the resin composition, it is
possible to reduce a high-frequency loSS. In the module of
the present invention, another electric element can be
mounted on the wiring pattern on the Side opposite to the
Sealed electric elements. In this case, the inorganic filler
contained in the thermosetting resin composition also can be
Selected according to characteristics required for this another
electric element.

0038 Also, in the electric element built-in module
described above, the wiring pattern may be formed on a
Surface of a circuit board. This makes it possible to obtain a
circuit board efficiently on which thin electric elements are

the at least two electric elements both have a Surface

mounted.

roughness RZ of 0.5 to 50 lum. Furthermore, it is preferable
that the upper Surfaces of the at least two electric elements

0039. Alternatively, the wiring pattern may be formed on
a Surface of a Support. By peeling off the Support, it is
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possible to obtain an electric element built-in package that
can be mounted on a wiring board or the like. Alternatively,
on the exposed wiring pattern, other electric elements can be
mounted.

0040. In this case, it is preferable that the Support is
formed of an organic film or a metal foil.
0041 Furthermore, in the electric element built-in mod
ule described above, it is preferable that at least one of the
electric elements is connected to the wiring pattern via a
bump. This can achieve a highly reliable electrical connec
tion in an efficient manner.

0.042 Next, a method for manufacturing an electric ele
ment built-in module of the present invention includes
mounting at least one electric element, one of whose Surface
is provided with a functional portion and a connection
electrode, on a wiring pattern So that the one Surface faces
the wiring pattern, Sealing the electric element with a
thermosetting resin composition from a side of the other
Surface of the electric element, and grinding or abrading the
electric element Sealed with the thermosetting resin compo
sition from the side of the other Surface of the electric
element.

0043. According to the above method, a thick electric
element is mounted, Sealed with the thermosetting resin
composition, and then ground or abraded from the Surface
on the nonfunctional portion side. Since the electric element
is reinforced by the resin composition, it is possible to
alleviate a mechanical impact and load applied to the electric
element during grinding or abrading. Thus, a thin electric
element built-in module can be obtained without breaking
the electric element. In addition, Since the electric element is

Sealed with the resin composition during grinding or abrad
ing, it is possible to prevent contamination of the electric
element and an electrically connected portion.
0044) In the above-described method for manufacturing
the electric element built-in module, it is preferable that a
bump is formed on the connection electrode of the electric
element, and the electric element is mounted on the wiring
pattern using the bump and an electrically conductive adhe
Sive. This makes it possible to perform processing at a
temperature lower than that in the case of a Solder connec
tion.

0.045 Alternatively, in the above-described method for
manufacturing the electric element built-in module, a bump
is formed on the connection electrode of the electric ele

ment, and the electric element may be mounted on the
wiring pattern using the bump and a sheet in which an
electrically conductive filler is dispersed. This eliminates the
need for a process of filling a Sealing resin between the
electric element and the wiring pattern. In addition, it also is
possible to address a fine connection pitch.
0.046 Alternatively, in the above-described method for
manufacturing the electric element built-in module, a bump
is formed on the connection electrode of the electric ele

ment, and the electric element may be mounted on the
wiring pattern by connecting the bump and the wiring
pattern in an ultraSonic manner. This makes it possible to
reduce a thermal load on the electric element.

0047 Also, in the above-described method for manufac
turing the electric element built-in module, it is preferable
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further to include filling and curing a resin between the
electric element and the wiring pattern, after mounting the
electric element on the wiring pattern and before Sealing the
electric element with the thermosetting resin composition.
This makes it possible to protect a connected portion of the
electric element and the wiring pattern with the Sealing resin

(what is called an underfill). Also, the electric element and

the connected portion can be prevented from being damaged
by a pressure applied in a Subsequent process of Sealing with
the thermosetting resin composition.
0048 Moreover, in the above-described method for
manufacturing the electric element built-in module, the
electric element can be sealed with the thermosetting resin
composition by overlaying an uncured sheet-like object
formed of the thermosetting resin composition onto the other
Surface of the electric element, followed by heating and
compression. This makes it possible to Seal the electric
element with the thermosetting resin composition by a
Simple process.
0049. Alternatively, in the above-described method for
manufacturing the electric element built-in module, the
electric element also can be sealed with the thermosetting
resin composition by applying an uncured paste-like object
formed of the thermosetting resin composition from the
other Surface of the electric element under a vacuum or a

reduced pressure, followed by heating. By applying the
paste-like object under a vacuum or a reduced pressure, the
paste-like object can be filled thoroughly.

0050. It is preferable that the heating after applying the

paste-like object is carried out at an atmospheric pressure or
larger. This can reduce Voids in the thermosetting resin
composition.
0051. In the above method, when the electric element is
Sealed by overlaying the uncured sheet-like object onto the
other Surface of the electric element, followed by heating
and compression, it is preferable that a temperature of the
heating is equal to or lower than a cure Starting temperature
of the thermosetting resin contained in the resin composi
tion. This can reduce a pressure during the compression.
Also, Since the thermosetting resin is in the uncured State,
the Subsequent grinding or abrading becomes easier.
0052 Similarly, when the electric element is sealed by
applying the uncured paste-like object from the other Surface
of the electric element, followed by heating, it is preferable
that a temperature of the heating is equal to or lower than a
cure Starting temperature of the thermosetting resin con
tained in the resin composition. This can reduce voids
remaining in the resin composition. Also, Since the thermo
Setting resin is in the uncured State, the Subsequent grinding
or abrading becomes easier.
0053 Also, in the above-described method for manufac
turing the electric element built-in module, it is preferable
that the thermosetting resin composition contains at least 70
wt % to 95 wt % of an inorganic filler and 5 wt % to 30 wt
% of a thermosetting resin. By Selecting Suitably a type of
the inorganic filler that is contained with a high concentra
tion, a module having a desired performance can be
obtained. For example, by bringing the coefficient of thermal
expansion of the resin composition Substantially equal to
that of the electric element, it is possible to obtain a module
that is highly resistant to temperature changes. Also, by
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improving the heat dissipation characteristics of the resin
composition, it is possible to obtain a module that is Suitable
for an electric element generating a large amount of heat.
Moreover, by using an inorganic filler with a low dielectric
constant, it is possible to obtain a module having excellent
high-frequency characteristics.
0.054 Furthermore, the above-described method for
manufacturing the electric element built-in module further
may include making a division into a desired shape, after
grinding or abrading the electric element Sealed with the
thermosetting resin composition. The thickneSS is reduced
while maintaining a large Size, and then the division is made,
thus making it possible to produce a thin low-cost electric
element package in an efficient manner.
0055 Moreover, in the above-described method for
manufacturing the electric element built-in module, the
wiring pattern may be formed on a Surface of a circuit board.
This makes it possible to obtain a circuit board efficiently on
which thin electric elements are mounted.

0056 Alternatively, in the above-described method for
manufacturing the electric element built-in module, the
wiring pattern may be formed on a Surface of a Support. In
this case, an organic film or a metal foil can be used as the
Support.

0057. In this case, the above-described method further
may include peeling off the Support, after grinding or
abrading the electric element Sealed with the thermosetting
resin composition. By peeling off the Support, it is possible
to obtain an electric element built-in package that can be
mounted on the circuit board. Alternatively, other electric
elements can be mounted on the wiring pattern that is
exposed by the peeling off. Since the Support is peeled off
after the grinding or abrading, the electric element and the
wiring pattern can be prevented from being contaminated
during the grinding or abrading.
0.058. The above-described method further may include,
after peeling off the Support, forming a wiring pattern by
laminating a prepreg for a circuit board provided with a
through hole in a thickness direction filled with an electri
cally conductive paste and a metal foil in this order on a
Surface on a Side of the wiring pattern exposed by the
peeling, followed by heating and compression, and then
etching the metal foil. This makes it possible to obtain a
module having a multilayered Structure provided with an
inner via hole.

0059) Alternatively, the above-described method further
may include, after Sealing the electric element with the
thermosetting resin composition and before grinding or
abrading the electric element Sealed with the thermosetting
resin composition, peeling off the Support, and forming a
Cuing pattern by laminating a prepreg for a circuit board
provided with a through hole in a thickness direction filled
with an electrically conductive paste and a metal foil in this
order on a Surface on a side of the wiring pattern exposed by
the peeling, followed by heating and compression, and then
etching the metal foil. This makes it possible to obtain a
module having a multilayered Structure provided with an
inner via hole.

0060. The above-described method further may include,
after forming the wiring pattern by etching the metal foil,
forming at least one Second wiring pattern by laminating a
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prepreg for a circuit board provided with a through hole in
a thickness direction filled with an electrically conductive
paste and a Second metal foil in this order on a Surface on a
Side of the wiring pattern obtained by the etching, followed
by heating and compression, and then etching the Second
metal foil. This makes it possible to obtain a module having
a further multilayered structure provided with an inner via
hole.

0061 Also, in the above-described method for manufac
turing the electric element built-in module, it is preferable
that the electric element and the thermosetting resin com
position are ground or abraded at the same time So as to be
Substantially flush with each other. By grinding or abrading
them at the same time, a thin module can be obtained easily.
In addition, the electric element and the connected portion of
the electric element and the wiring pattern can be prevented
from being damaged during the grinding or abrading.
0062 Moreover, in the above-described method for
manufacturing the electric element built-in module, it is
preferable that the grinding or abrading is carried out by an
abrading method using an abrasive. In this manner, it is
possible to apply a lapping process, which generally is used
in a manufacturing process of Semiconductor chips, to the
manufacturing method of the present invention, and there
fore existing facilities can be utilized.
BRIEF DESCRIPTION OF DRAWINGS

0063 FIG. 1 is a sectional view showing a structure of a
Semiconductor chip built-in module according to a first
embodiment of the present invention.
0064 FIGS. 2A to 2F are sectional views showing a
process Sequence in a method for manufacturing the Semi
conductor chip built-in module shown in FIG. 1.
0065 FIGS. 3A and 3B are sectional views showing a
process Sequence in a method for manufacturing a chip size
package using the Semiconductor chip built-in module
shown in FIG. 1.

0066 FIGS. 4A to 4C are sectional views showing a
process Sequence in a method for manufacturing a Semicon
ductor chip built-in module according to a Second embodi
ment of the present invention.
0067 FIG. 5 is a sectional view showing a structure of a
Surface acoustic wave device built-in module according to a
third embodiment of the present invention.
0068 FIGS. 6A to 6C are sectional views showing a
process Sequence in a method for manufacturing the Surface
acoustic wave device built-in module shown in FIG. 5.

0069 FIG. 7 is a sectional view showing a structure of a
conventional electric element built-in module containing
two Surface acoustic wave devices.
BEST MODE FOR CARRYING OUT THE
INVENTION

0070 The following is a description of an electric ele
ment built-in module and a method for manufacturing the
Same according to the present invention, with reference to
the accompany-no drawings.
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0071 (First Embodiment)
0.072 FIG. 1 is a sectional view showing a structure of an
electric element built-in module according to the first
embodiment of the present invention, in which Semiconduc
tor chips are contained as electric elements. In FIG. 1,
numeral 204 denotes a mixed resin composition containing
an inorganic filler and a thermosetting resin, numeral 203
denotes Semiconductor chips that are Sealed with the resin
composition 204 and formed into one piece, numeral 201
denotes a wiring pattern, numeral 202 denotes metal bumps,
and numeral 210 denotes a semiconductor chip built-in
module of the first embodiment.

0073. The semiconductor chip 203 is provided with a
functional portion for presenting its function on one Surface,

and an electrode pad (a connection electrode) is formed on

a Surface on the Side of the functional portion. The bumps
202 are formed on the electrode pad of the semiconductor
chip 203. The bumps 202 are connected to the wiring pattern
201, allowing a Signal input/output with respect to the
semiconductor chip 203.
0.074. A surface opposite to the functional portion of the
Semiconductor chips 203 and an upper Surface of the mixed
resin composition 204 in which the semiconductor chips 203
are Sealed and embedded are ground or abraded at the same
time so as to be substantially flush with each other. This
makes it possible to reduce the overall thickness.
0075 Since it is possible to contain the semiconductor
chips 203 and reduce the thickness by grinding or abrading
the upper surface as shown in FIG. 1, a thin and high
density module that is Suitable for a thin product Such as a
memory card can be obtained.
0.076. As the thermosetting resin contained in the mixed
resin composition 204, an epoxy resin, a phenolic resin or a
cyanate resin can be used, for example. Also, as the inor
ganic filler that is dispersed and contained, Al2O, MgO,
BN, AlN or SiO2 can be used. If necessary, a coupling agent,
a dispersing agent, a coloring agent and a releasing agent
further can be added to the mixture of the inorganic filler and
the thermosetting resin.
0.077 As the semiconductor chip 203, not only can a
Silicon Semiconductor element, a bipolar element and a
MOS element be used, but also a Silicon-germanium Semi
conductor element and a gallium-arsenide Semiconductor
element that have a poor mechanical Strength.
0078. A copper foil can be used as the wiring pattern 201,
and a copper foil plated with nickel or gold further is
preferable because of its stable electrical connection with the
metal bumps 202 on the semiconductor chip 203.
0079. As the metal bump 202, it is possible to use a gold
bump, which can be a two-stage protruding bump produced
by a wire-bonding method or a gold-plated bump.
0080 Next, a specific method for manufacturing the
semiconductor chip built-in module described above will be
explained with reference to FIGS. 2A to 2F.
0081 FIGS. 2A to 2F are sectional views showing a
proceSS Sequence in the method for manufacturing the
semiconductor chip built-in module shown in FIG. 1.

0082 First, as shown in FIG. 2A, a support (a carrier)
200 formed of a metal foil, whose surface is provided with
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the wiring pattern 201, is prepared. As the support 200, a 50
to 100 um thick copper foil that is easily transported and has
an appropriate adhesive Strength can be used.
0083. The following is a specific production method.
First, on the Surface of the support 200 formed of the metal
foil, copper further is plated So as to have a desired thick
neSS. The thickness of the copper plating layer on the Support
200 preferably is adjusted according to the fineness of the
wiring pattern. The thickness of the copper plating layer may
be 5 to 9 um when forming a fine wiring pattern having a
pitch of 100 um, while that may be about 12 to 24 um when
the wiring pattern is not So fine.
0084 Subsequently, the copper plating layer on the Sup
port 200 is etched by an existing method, thus forming the
wiring pattern 201. At this time, only the copper plating
layer can be etched, or the surface of the Support 200 can be
etched partially as well. This is because, in either case, only
the copper plating layer to be the wiring pattern 201 is
transferred to the module side in the end.

0085. The metal foil is most suitably used for the Support
200 because the wiring pattern 201 will not move owing to
a resin flow in a later process of embedding the Semicon
ductor chip into the thermosetting resin composition.
0.086 On the support 200 with the wiring pattern 201
produced as above, the Semiconductor chips 203 are
mounted as shown in FIG.2B. The semiconductor chips 203
are provided with the functional portion and the electrodes
on one surface. The semiconductor chips 203 are mounted
on the wiring pattern 201 via the metal bumps such as gold
bumps So that the Side of the functional portion faces the
wiring pattern 201. The mounting method may include
making a connection by transferring an electrically conduc
tive paste on the metal bumpS 202 or mounting the Semi
conductor chipS using Solder.
0087 Next, as shown in FIG. 2C, a sheet-like object 204
formed of an uncured mixed resin composition containing
the inorganic filler and the thermosetting resin is positioned
and overlaid on the semiconductor chips 203.
0088. The sheet-like object 204 of the thermosetting resin
composition is obtained in the following manner.
0089 First, a paste-like mixture is prepared by mixing an
inorganic filler and a liquid thermosetting resin, or Similarly,
a paste-like mixture is prepared by mixing a thermosetting
resin whose Viscosity has been reduced by a Solvent into an
inorganic filler.
0090 Subsequently, the paste-like mixture is formed to
have a predetermined thickness and heat-treated, thus
obtaining the sheet-like object. The heat-treatment is per
formed for the following reason. Since the mixture using the
liquid resin is Viscous, the curing is accelerated slightly So
as to reduce the Viscosity while maintaining flexibility in the
uncured State. In the case of the mixture using the resin
dissolved by the Solvent, the heat-treatment is for removing
the Solvent and for reducing the Viscosity while maintaining
the flexibility in the uncured state.
0091. Thereafter, the support 200 on which the semicon
ductor chips 203 have been mounted and then the sheet-like
object 204 is overlaid is heated and compressed into one
piece. Thus, as shown in FIG. 2D, the semiconductor chips
203 are embedded into the sheet-like object 204, and the
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thermosetting resin contained in the sheet-like object 204 is
cured, thereby Sealing the Semiconductor chips 203 and
adhering the sheet-like object 204 to the wiring pattern 201.
At this time, in order to promote the adhesion of the
sheet-like object 204 to the wiring pattern 201, it is desirable
that the Surface of the copper plating layer constituting the
wiring pattern 201 to be in contact with the sheet-like object
204 is roughened. Similarly, in order to improve the adhe
Sion and prevent oxidation, the Surface of the copper plating
layer may be treated with the coupling agent or plated with
tin, Zinc, nickel or gold.
0092 Next, as shown in FIG.2E, the semiconductor chip
203-embedded object produced as above is ground or
abraded from the surface opposite to the Support 200 so as
to have a predetermined thickness. For example, the above

process includes lapping using abrasives (free grains), which

is a technique commonly used when abrading Semiconduc
tor chips. Since the semiconductor chips 203 already are
mounted and sealed with the sheet-Like object 204, there is
no damage caused by an impact during abrading and no
contamination by an abrasive liquid. Also, Since the Support
200 is adhered to the opposing Surface, there is no concern
about contamination. By carrying out grinding or abrading
while the semiconductor chips 203 are protected as
described above, it is possible to obtain a Semiconductor
chip built-in module having a desired thickness. Although
the thickness of a general Semiconductor chip is about 0.4
mm, the thickness can be reduced to about 50 um according
to the present invention.

0093 Subsequently, as shown in FIG. 2F, the support
200 is peeled off. Thus, a thin semiconductor chip built-in
module 210 can be obtained. The above-described method

produces a special effect of forming an extremely thin
Semiconductor package.
0094) Furthermore, as shown in FIG. 3A, the semicon
ductor chip built-in module 210 may be cut at cutting
positions 213 between the adjacent Semiconductor chips
203. Thus, as shown in FIG. 3B, it is possible to obtain an
extremely thin chip size package. For the cutting, a dicing
apparatus used for processing the Semiconductor chip can be
used.

0.095. In the above embodiment, after the semiconductor
chips 203 are flip-chip mounted as in FIG. 2B, it is prefer

able that a sealing resin (an underfill) is filled between the

semiconductor chips 203 and the support 200 provided with
the wiring pattern 201, followed by curing. This is because
a damage to the Semiconductor chips 203 can be reduced
when overlaying the sheet-like object 204 so as to embed the
Semiconductor chips 203. An existing resin can be used as
the Sealing resin. For example, the use of a resin obtained by

dispersing silica (Silicon oxide) as an inorganic filler into a

liquid epoxy resin is preferable because the coefficient of
thermal expansion of the Sealing resin can be matched with
that of the semiconductor chip 203 and water-absorbance

can be reduced.

0096. Also, in the above embodiment, when the semi
conductor chips 203 are mounted on the support 200 pro
vided with the wiring pattern 201, it may be possible that an
adhesive sheet in which an electrically conductive filler is
dispersed is interposed between the Semiconductor chips
203 and the Support 200, followed by compressing the
semiconductor chips 203 and the support 200 into one piece.
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The metal bumps 202 formed on the semiconductor chips
203 are dug into the adhesive sheet, and the metal bumps
202 and the wiring pattern 201 are electrically connected via
the electrically conductive filler in the adhesive sheet only in
a portion compressed by the metal bumps 202. Simulta
neously, the semiconductor chips 203 and the Support 200
also can be sealed. Thus, the process of mounting the
semiconductor chips 203 and that of filling the underfill can
be performed at the same time, thereby simplifying pro
CCSSCS.

0097. In the above embodiment, it is preferable that the
heating and compressing process of embedding the Semi
conductor chips 203 using the sheet-like object 204 is
carried out at a temperature not higher than a cure Starting
temperature of the thermosetting resin in the sheet-like
object 204, and after the grinding or abrading process, a
further heating is carried out So as to cure the thermosetting
resin in the sheet-like object 204. This is because grinding or
abrading before the sheet-like object 204 finishes curing
allows an easier process. This shortens the time required for
the grinding or abrading process.
0098. Although the above embodiment illustrated the
case of using copper as a material for the wiring pattern 201,
the present invention is not limited to the above, So metal
Such as aluminum or nickel also may be used to produce a
similar effect.

0099 Also, in the above embodiment, the example of
using the metal foil as the support 200 was described, but the
Support 200 is not limited to the above in the present
invention. For example, an organic film can be used as the
Support 200. By using the organic film, which is an insulator,
it is possible to test the performance of the Semiconductor
chips 203 and the connection between the semiconductor
chips 203 and the wiring pattern 201 before the semicon
ductor chips 203 are sealed with the sheet-like object 204

(that is, in the state shown in FIG. 2B). In addition, the

organic film can be reused by forming another wiring pattern
after being peeled off.
0100 AS examples of a material for the organic film for
the Support 200, polyethylene, polyethylene terephthalate,
polyethylene naphthalate, polyphenylene Sulfide, polyimide
or polyamide can be used. An organic film having a heat
resistant temperature corresponding to a curing temperature
of the thermosetting resin contained in the sheet-like object
204 may be selected suitably from the above materials. In
particular, because of their excellent heat resistance, dimen
Sion Stability and mechanical Strength, polyphenylene Sul
fide, polyimide and polyamide are the most Suitable for the
organic film material for the support 200 of the present
invention.

0101 The following is a description of a specific method
for manufacturing the wiring pattern 201 when using the
organic as the Support 200. First, an adhesive layer is applied
to one Surface of the organic film, and a metal layer for the
wiring pattern 201 is laminated thereon. Alternatively, the
metal layer for the wiring pattern 201 may be formed on one
Surface of the organic film by plating. Subsequently, the
metal layer is chemically etched, thus forming the wiring
pattern 201.
0102 Also, in the above embodiment, in order to embed
and seal the mounted semiconductor chips 203 with the
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thermosetting resin composition from the Surface on the
nonfunctional portion side, the sheet-like object 204 formed
of this resin composition was used. However, in the present
invention, the method for Sealing the Semiconductor chips
203 is not limited to the above. For example, after being
mounted as shown in FIG.2B, the semiconductor chips 203
may be sealed by applying an uncured paste-like object
formed of this resin composition by printing from the
Surface on the nonfunctional portion side of the Semicon
ductor chip 203 under a vacuum or reduced-pressure atmo
Sphere. Thereafter, the paste-like object is heated to be
cured. The heating preferably is carried out in an atmosphere
that is pressurized up to atmospheric pressure or larger.
0103). By applying the paste-like object under a vacuum
or reduced-pressure atmosphere, it is possible to fill the
paste-like object Sufficiently in a gap between the mounted
semiconductor chips 203 and the wiring pattern 201. Also,
by heating and curing the paste-like object under the atmo
Sphere that is pressurized up to atmospheric preSSure or
larger, it is possible to eliminate minute Voids generated
when the paste-like object has been applied. Consequently,
the functional portion of the mounted Semiconductor chips
can be protected completely with the resin, thereby obtain
ing an extremely reliable module.
0104. The following is a description of a specific sealing
method using the paste-like object. First, as shown in FIG.
2B, the semiconductor chips 203 are mounted on the wiring
pattern 201. Then, the paste-like object is printed to seal the
Semiconductor chips 203 using a Screen printing apparatus
capable of maintaining a Vacuum Within a printing Stage.
The printing is carried out using a metal mask having an
opening corresponding to a region to be printed and a
thickness corresponding to a desired thickness of the ther
mosetting resin composition to be printed. This metal mask
is overlaid on the Surface on the nonfunctional portion side
of the semiconductor chip 203. At this time, the metal mask
is positioned So that the opening of the metal mask is located
above the wiring pattern 201 and the support 200 that are not
covered with the semiconductor chips 203. Thereafter, from
above the metal mask, the paste-like object is printed while
being pressed with a Squeegee. This makes it possible to
apply the paste-like object in the region corresponding to the
opening of the metal mask, So as to have a thickneSS
corresponding to the thickness of the metal mask. By
carrying out this printing process under a vacuum or
reduced-pressure atmosphere, it is possible to fill the paste
like object in a narrow gap between the Semiconductor chips
203 and the wiring pattern 201. The degree of vacuum or
reduced pressure appropriately is about 100 to 10,000 Pa.
When it is 100 Pa or lower, a slight amount of a solvent
contained in the paste-like object volatilizes, leading to an
increase in Voids in Some cases. On the other hand, when it

is 10,000 Pa or higher, the effect of removing voids dete
riorates. It is preferable that the paste-like object Slightly is
heated during printing, So as to lower its Viscosity. This is
effective in removing Voids. After printing the paste-like
object, the paste-like object is cured in a pressurized oven
capable of heating at a constant temperature. By filling a gas
Such as air or nitrogen, followed by heating, it is possible to
raise the pressure inside the pressurized oven. A Sample on
which the paste-like object is printed is placed in a StainleSS
container, So as to be heated and pressurized to a curing
temperature of the paste-like object. This makes it possible
to eliminate minute voids that have been present inside. The
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heating temperature varies depending on types of the resin
contained in the paste-like object, and when using an epoxy
resin, it is 150° C. to 200 C. The applied pressure most
preferably is 0.5 to 1 MPa. The pressure equal to or lower
than 0.5 MPa decreases the effect of removing voids, while
that equal to or higher than 1 MPa Sometimes causes a
problem in pressure resistance of the container.

0105 (Second Embodiment)
0106 FIGS. 4A to 4C are sectional views showing a

process Sequence in a method for manufacturing a Semicon
ductor chip built-in module according to the Second embodi
ment of the present invention.
0107. In FIG. 4A, numeral 210 denotes the semiconduc
tor chip built-in module shown in FIG. 2F of the first
embodiment, in which the same component parts as those in
FIG. 2F have the same reference numerals. Numeral 401

denotes a prepreg for a circuit board, and numeral 403
denotes electrically conductive pastes filled in through holes
that are formed in the prepreg 401 in a thickness direction.

Numeral 405 denotes a metal (copper) As the prepreg 401
for the circuit board, it is possible to use an uncured base
material (prepreg) obtained by impregnating a glass woven

fabric with an epoxy resin as a thermosetting resin. Alter
natively, it also is possible to use an aramid-epoxy prepreg
obtained by impregnating an aramid nonwoven fabric with
an epoxy resin or an organic film having thermosetting resin
layers formed on both surfaces. Furthermore, it is preferable
that an inorganic filler is contained in the thermosetting resin
because the thermal conductivity and the coefficient of
thermal expansion can be controlled.
0108) As the electrically conductive paste 403, it is
possible to use the mixture of gold, Silver or copper powder
as an electrically conductive material and a thermosetting
resin Such as an epoxy resin. Especially, copper is effective
because of its excellent electrical conductivity and Small
migration. In addition, as the thermosetting resin, a liquid
epoxy resin is preferable in terms of heat resistance.
0109 As shown in FIG. 4A, the semiconductor chip
built-in module 210, the prepreg 401 and the copper foil 405
are positioned and Superimposed in this order, and then
heated and compressed into one piece. The thermosetting
resins in the prepreg 401 and the electrically conductive
paste 403 are cured, thus obtaining a Semiconductor chip
built-in module having the structure as shown in FIG. 4B.
0110 Finally, as shown in FIG. 4C, the copper foil 405
is etched so as to form a wiring pattern 407.
0111. In the semiconductor chip built-in module pro
duced as above, a fine circuit pattern can be formed with a
multilayered wiring Structure, allowing an extremely Small
and thin Semiconductor package.
0112 Moreover, the process of laminating the prepreg
401 and the copper foil 405 that are shown in FIG. 4A onto
the surface of the module of FIG. 4C on the wiring pattern
407 side and then etching the copper foil 405 to form a
wiring pattern is repeated a predetermined number of times,
thereby achieving a still higher-density multilayered mod
ule.

0113. In the first and second embodiments above, the
module containing the Semiconductor chips was described
as an example. However, the module of the present inven
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tion can contain an electric element other than the Semicon

and the external circuit are connected via these elements. In

ductor chip, for example, a chip resistor, a chip capacitor, a
chip inductor or a Surface acoustic wave device.
0114) Next, the module containing the surface acoustic

the present embodiment, the Surface of the first wiring
pattern 509 on the side that the surface acoustic wave device
501 is mounted is plated with gold. In addition, the internal
circuit 514 is provided with a phase-shift circuit and passive
elements Such as a capacitor and an inductor.
0123) Next, the method for manufacturing such a surface

wave device will be described.

0115 (Third Embodiment)
0116. The following is a description of an embodiment of
a module containing Surface acoustic wave devices as elec
tric elements, using the accompanying drawings.
0117 FIG. 5 is a sectional view showing an electric
element built-in module according to the third embodiment,
using a Surface acoustic wave device as an electric element.
Also, FIGS. 6A to 6C are sectional views showing a process
Sequence in a method for manufacturing the electric element
built-in module shown in FIG. 5. In FIG. 5 and FIGS. 6A

to 6C, numeral 501 denotes Surface acoustic wave devices,

numeral 502 denotes piezoelectric Substrates, numeral 503
denotes comb-shaped electrodes, numeral 504 denotes lead
out electrodes, numeral 505 denotes metal bumps, and
numeral 506 denotes holding bodies. Numeral 507 denotes
a circuit board, numeral 508 denotes a thermosetting resin
composition, numeral 509 denotes first wiring patterns,
numeral 510 denotes second wiring patterns, numeral 511
denotes via holes, and numeral 514 denotes internal circuits.

0118. In the surface acoustic wave device 501, on one
Surface (the Surface on a functional portion side) of the
piezoelectric Substrate 502 formed of, for example, lithium
tantalate, lithium niobate or quartz, the comb-shaped elec
trode 503 and the lead-out electrodes 504 formed of a metal

film containing aluminum as a main component are formed
as in the conventional Surface acoustic wave device shown

in FIG. 7. The holding body 506 for securing a vibration
Space is formed on the functional portion in which a Surface
elastic wave is propagated. The holding body 506 forms a
Space holding Structure So that the functional portion does
not contact other members directly to obstruct the propaga
tion of the surface elastic wave. Such a holding body 506 can
be constituted by a Supporting layer and a cover body that
are formed of a film-like resin composition as shown in, for

example, JP 10(1998)270975 A.
0119) A surface on the side opposite to the functional
portion of the surface acoustic wave device 501 and an upper
surface of the resin composition 508 for sealing the surface
acoustic wave device 501 are ground or abraded at the same
time so as to be substantially flush with each other. This
makes it possible to reduce the overall thickness.
0120 Materials for the piezoelectric substrate 502, the
comb-shaped electrode 503 and the lead-out electrode 504
are not limited Specifically, and any materials that will not
impair the effects of the present invention can be used.
0121 Also, the metal bumps 505 for an electrical con
nection with an external circuit are formed on the lead-out

electrodes 504. In the present embodiment, gold bumps are
used as the metal bumps 505.
0122) The circuit board 507 has the first wiring patterns
509 on one surface, the second wiring patterns 510 on the
other Surface and the internal circuits 514 therein. The first

wiring pattern 509, the second wiring pattern 510 and the
internal circuit 514 are connected by the via holes 511. A
plurality of the mounted Surface acoustic wave devices 501

acoustic wave device built-in module will be described

using FIGS. 6A to 6C.
0.124 First, as shown in FIG. 6A, the surface acoustic
wave devices 501 are positioned and placed on the circuit
board 507 So that the Surface of the Surface acoustic wave

device 501 on the functional portion side faces the circuit
board 507. Then, the metal bumps 505 of the surface
acoustic wave devices 501 and the first wiring patterns 509
of the circuit board 507 are connected using heat and
ultraSonic energy in combination.
0.125. In the present embodiment, the gold bumps are
used as the metal bumps 505, but the present invention is not
limited to them. For example, the gold bumps may be
connected via an electrically conductive adhesive. Alterna
tively, solder bumps may be used as the metal bumps 505,
and the connection may be made by reflowing the Solder
bumps.
0.126 Although the present embodiment illustrates the
case in which the piezoelectric substrates 502 of a plurality
of the mounted Surface acoustic wave devices 501 have

Substantially the same thickness and are made of the same
material, the present invention is not limited to this case. For
example, a plurality of the Surface acoustic wave devices
501 provided with the piezoelectric substrates 502 having
different thicknesses and/or made of different materials may
be mounted together. In addition, other than the Surface
acoustic wave devices 501, at least one of, for example, a
Semiconductor chip, a chip resistor, a chip capacitor and a
chip inductor also may be mounted on the same circuit board
507.

0127. On the circuit board 507 on which the surface
described above, the thermosetting resin composition 508 is
applied and heated to be cured, thereby embedding and
sealing the surface acoustic wave devices 501 (see FIG.
6B). The thermosetting resin composition 508 may be
applied by overlaying a sheet-like object formed of the resin
composition onto the Surface on the nonfunctional portion
side of the surface acoustic wave devices 501 or by printing
an uncured paste-like object formed of this resin composi
tion from the Surface on the nonfunctional portion Side of the

acoustic wave devices 501 are mounted facedown as

Surface acoustic wave devices 501 under a vacuum or

reduced-pressure atmosphere, as described in the first
embodiment. Alternatively, the resin composition is filled
between the Surface acoustic wave devices 501 and the

circuit board 507 beforehand, and then the resin composition
may be coated onto the Surface on the nonfunctional portion
side of the Surface acoustic wave devices 501.

0128. Since the surface acoustic wave devices 501 in the
present embodiment are Surrounded by the thermosetting
resin composition 508 as described above, it is preferable to
provide the functional portion with a Space holding Structure
So that the functional portion of the Surface acoustic wave
device 501 does not contact this resin composition 508. This
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allows the resin to be filled also between the Surface acoustic

wave devices 508 and the circuit board 507, and thus an

external force applied during a Subsequent grinding or
abrading process for reducing thickness can be Supported
not only by the metal bumps 505 but by the filled resin. As
a result, StreSS is not concentrated in the vicinity of the metal
bumps 505, thus preventing problems such as breakage of
the piezoelectric Substrate 502.
0129. It is preferable that the holding body 506 forming
the above-described Space holding structure is formed of a
film-like resin composition. This improves adhesion to the
resin composition 508 Surrounding the Surface acoustic
wave device 501, so that the holding body 506 and the resin
composition 508 do not peel off from each other in the
Subsequent grinding or abrading process, making it possible
to obtain a highly reliable component built-in module.
0130 Next, the object in which the surface acoustic wave
devices 501 are embedded with the resin composition 508
described above is ground or abraded from the Surface
opposite to the circuit board 507 So as to have a predeter
mined thickness. At this time, it is preferable that the
grinding or abrading is carried out So as to roughen the
Surface on the nonfunctional portion side of the Surface
acoustic wave device 501. In the Surface acoustic wave

device 501, a Surface elastic wave generated in the func
tional portion is propagated in the thickness direction of the
piezoelectric substrate 502 and then reflected by the surface
on the nonfunctional portion side So as to return to the
functional portion, thus deteriorating characteristics. If the
Surface on the nonfunctional portion side is roughened, the
influence of this reflected wave can be reduced, thereby
obtaining a component built-in module having excellent
frequency characteristics. It is particularly preferable that
the Surface on the nonfunctional portion Side is roughened to
have a roughneSS equal to or larger than a wavelength of the
Surface wave of the Surface acoustic wave device. For

example, when the applied frequency of the Surface acoustic
wave device is 100 MHz to 10 GHz and the propagation
velocity is 4,000 m/s, the wavelength of its surface wave is
0.4 to 40 lim. Accordingly, in this case, it is preferable that
the Surface roughneSS RZ is at least 0.4 um.
0131 On the other hand, in the case where the surface of
the piezoelectric Substrate 502 formed of a piezoelectric
Single crystal is roughened, a work affected layer is formed
on a work Surface, thus deteriorating the characteristics of
the Surface acoustic wave device in Some cases. The depth
of the formed work affected layer increases consistently with
the particle size of the grains used. AS the roughneSS
increases, it is more likely to cause breakage or microcrack
of the piezoelectric Substrate, thus lowering reliability.
According to an experiment conducted by the inventors of
the present invention, when the Surface of the piezoelectric
substrate 502 was roughened to have a roughness RZ of 50
tim or larger, the frequent occurrence of the Substrate break
age and characteristics deterioration was observed, present
ing difficulty in obtaining a thin component built-in module.
0.132. On the other hand, as the surface roughness is
reduced, a frictional StreSS during the grinding or abrading
increases, breaking the connected portion between the Sur
face acoustic wave devices 501 and the circuit board 507,
that is, the connection between the lead-out electrodes 504

and the metal bumps 505 or that between the metal bumps
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505 and the first wiring patterns 509. The amount of heat
generated during the grinding or abrading also increases, So
that the generated heat adversely affects the Surface acoustic
wave devices 501 and cracks occur at the interface between
the Surface acoustic wave devices 501 and the resin com

position 508. According to an experiment conducted by the
inventors of the present invention, when the Surface of the
piezoelectric Substrate 502 was roughened to have a rough
neSS RZ of 0.5 um or Smaller, the frequent occurrence of
these problems was observed, presenting difficulty in obtain
ing a thin component built-in module.
0.133 Thus, when considering the deterioration in char
acteristics of the Surface acoustic wave device 501, the

breakage of the piezoelectric Substrate 502 and the decrease
in the connection reliability, it is preferable that the Surface
of the surface acoustic wave device 501 is ground or abraded
So that the Surface roughness RZ ranges from 0.5 to 50 lum.
It is more preferable that not only the surface of the surface
acoustic wave device 501 but also that of the thermosetting
resin composition 508 is ground or abraded so that their
Surface roughness RZ ranges from 0.5 to 50 lim.
0.134. In this manner, the module containing the surface
acoustic wave devices as shown in FIG. 5 is obtained.

0.135 According to the present invention, by sealing the
mounted Surface acoustic wave devices with the thermoset

ting resin composition and grinding or abrading the Surface
on the nonfunctional portion Side of the Surface acoustic
wave device together with the thermosetting resin compo
Sition So as to be flush with each other, it becomes possible
to reduce the thickness of the Surface acoustic wave device

easily, which has been difficult conventionally, thereby
obtaining a thin Surface acoustic wave device built-in mod
ule.

0.136 Also, by providing the functional portion formed
on the Surface of the Surface acoustic wave device with the

Space holding Structure for preventing the excitation and
propagation of the Surface elastic wave from being
obstructed, it becomes possible to fill the surface on the
functional portion side of the Surface acoustic wave device
with the resin composition, So that breakage etc. do not
occur in the Surface acoustic wave device during the grind
ing or abrading process.
0.137 Furthermore, by forming the space holding struc
ture with the film-like resin composition, it becomes pos
Sible to obtain a highly reliable Surface acoustic wave device
built-in module having a high affinity for the above-de
Scribed resin composition for Sealing.
0.138. In addition, the surfaces of the surface acoustic
wave device and the thermosetting resin composition that
are formed to be flush with each other have a roughness RZ
ranging from 0.5 to 50 lum, thereby obtaining a thin Surface
acoustic wave device built-in module without affecting
characteristics of the Surface acoustic wave device. At the

Same time, it is possible to obtain highly reliable Surface
acoustic wave device built-in module that has a high con
nection reliability with the metal bumps and can prevent the
Substrate from breaking and being affected.
0.139. Although the semiconductor chips 203 were
mounted on the wiring patterns 201 on the Support 200 in the
first embodiment, they may be mounted on the circuit board
507 as illustrated in the third embodiment. Similarly,
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although the surface acoustic wave devices 501 were
mounted on the circuit board 507 in the third embodiment,

they may be mounted on the wiring patterns 201 on the
support 200 as illustrated in the first embodiment.
EXAMPLES

0140. In the following, specific examples will be
described in detail.

First Example
0.141. The following is a description of an example
corresponding to the first embodiment described above.
0142 First, the method for producing the copper-foil
support 200, shown in FIG. 2A, whose surface is provided
with the wiring patterns 201 will be explained.
0143 An existing copper foil for a circuit board can be
used for the copper-foil support 200. Such a copper foil was
produced by rotating a drum electrode in an electrolyte and
continuously reeling in a copper plating layer formed on this
drum. At this time, by adjusting the current value and the
rotation Speed for forming the plating layer, it was possible
to form a copper foil with a desired thickness continuously.
The thickness of the copper foil used here was 70 um.
0144) Next, a peel-off layer for a later transferring was
formed by forming an extremely thin organic layer on the
surface of this copper-foil support 200 or by plating metal
that is different from the copper, Such as nickel or tin, thinly
thereon. The transferring is possible even when the peel-off
layer is not formed, but with this peel-off layer, over-etching
can be prevented at the time of forming the wiring patterns
201 by etching. Alternatively, without forming the peel-off
layer, the copper-foil Support 200 also is etched slightly,
thereby embedding the transferred wiring patterns 201 into
the sheet-like object 204. In the present example, the copper
foil support 200 was provided with the peel-off layer, further
followed by copper plating to be the wiring pattern. The
thickness of the copper plating layer was 12 lum. Thereafter,
the copper plating layer was etched to achieve a predeter
mined pattern, thus obtaining the wiring patterns 201.
0145 On the copper-foil support 200 having the wiring
patterns 201 formed of the copper plating layer produced as
above, the semiconductor chips 203 were mounted by a
flip-chip method. The semiconductor chip 203 used here was
a Silicon memory Semiconductor having a thickness of 0.3
mm and a horizontal size of 10 mmx10 mm.

0146 The mounting method follows. First, gold wires
having a diameter of 25 um were bonded to aluminum

electrodes of the semiconductor chip 203 (a first bonding),
and then gold wires further were bonded to the first bonding
(a Second bonding). Thus, two-stage protruding gold bumps

were formed. Since the formed gold bumps did not have a
uniform height, a die was pressed against a group of the gold
bumps on the Semiconductor chip with a predetermined
preSSure, So as to even up the heights, which was called
leveling. The surface on the gold bumps 202 side of the
Semiconductor chip 203 produced as above was pressed into
contact with an electrically conductive paste that had been
provided to be a uniform thickness on a flat plate by
Squeezing, thus applying the electrically conductive paste on
tips of the two-stage protruding gold bumps 202.
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0147 The semiconductor chips 203 produced as above
were positioned and Superimposed on the wiring patterns
201, further heated to cure the electrically conductive paste,
and then the gold bumps 202 and the wiring patterns 201
were electrically connected via the electrically conductive

paste (see FIG. 2B).
0.148 Next, the gaps between the copper-foil support 200
having the wiring patterns 201 and the Semiconductor chips
203 were sealed with a liquid resin. The resin used here was
a paste-like resin obtained by mixing Silica particles for
controlling the coefficient of thermal expansion into a liquid
epoxy resin. This resin was dropped in the gap between the
semiconductor chips 203 and the wiring patterns 201,
thereby making a Seal utilizing a Surface tension. The Sealing
resin is not always needed, but is preferable in terms of work
efficiency because it can reinforce a connected portion
mechanically So as not to cause problems in the connected
portion of the electrically conductive paste owing to an
external force applied in a later process.
0149 Subsequently, on the semiconductor chips 203
mounted on the copper-foil support 200, the sheet-like
object 204 formed of a mixed composition of an inorganic
filler and a thermosetting resin was overlaid, followed by
heating and compression, thereby embedding the Semicon
ductor chips 203 into the sheet-like object 204.
0150. The producing method for the sheet-like object
used here follows.

0151. The following is a blend composition of the resin
composition contained in the sheet-like object.
0152 (1) Inorganic filler:
Al2O

90 wt %

0153 (AS-40 manufactured by Showa Denko K. K.,
spherical particles, 12 um)
0154) (2) Thermosetting resin:
Liquid epoxy resin

9.5 wt %

O155 (EF-450 manufactured by Japan Rec Co., Ltd.)
0156 (3) Others:
Carbon black

0.2 wt %

O157 (manufactured by Toyo Carbon Co., Ltd.)
Coupling agent

0.3 wt %

0158 (46B, titanate-based coupling agent manufactured
by Ajinomoto Co., Inc.)
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0159. The inorganic filler and the liquid thermosetting
resin etc. that had been weighed according to the above
composition were put into a container with a predetermined
capacity. Then, this container was Set in a Stirrer So that the
content was mixed. The Stirrer used here rotates the con

tainer itself while rotating it around the axis of the Stirrer,
thereby obtaining a Sufficiently dispersed State within a short
period of time Such as 10 minutes even when the content has
a relatively high Viscosity.
0160 A predetermined amount of the paste-like mixed
resin composition obtained as above was dropped on a
release film. A polyethylene terephthalate film having a
thickness of 75 um whose surface had been subjected to a
release treatment with Silicon was used as the release film.

On the resin composition dropped on the release film,
another release film further was overlaid and pressed by a
pressing machine to achieve a predetermined thickness.
Next, the resin composition Sandwiched by the two release
films was heated together with the release films under the
condition that the Viscosity is reduced Sufficiently.
0.161 The condition of the heat treatment was to hold
them at 120° C. for 15 minutes. Thereafter, the release films
on both Sides were peeled off, thus obtaining the sheet-like
object 204 having a thickness of 500 um and sufficiently low
Viscosity. Since the thermosetting epoxy resin used here has

a cure starting temperature of 130 C., it is uncured (in a B
Stage) under the heat treatment condition mentioned above
and can be melted again by heating in a later process.

0162 The copper-foil support 200 on which the semi
conductor chips 203 were mounted was Set in a die, and the
above-described sheet-like object 204 further was placed

thereon. The die was heated to 150 C. and pressurized at
9.8x10 Pa (100 kg/cm). The holding time was 15 minutes.
In this manner, as shown in FIG. 2D, the semiconductor

chips 203 were embedded into the sheet-like object 204 and
the sheet-like object 204 was cured.
0163 Subsequently, this semiconductor chip built-in
object was abraded from a back Side of the Semiconductor

chips 203 (the side opposite to the copper-foil support 200).

The semiconductor chip built-in object was abraded to have
a thickness of 170 um using a regular lapping machine. It
was abraded with the copper-foil support 200 being adhered
thereto as shown in FIG. 2E. This was because the wiring
patterns 201 can be prevented from being contaminated by
abrasives and water entering during the abrading.
0164. After being abraded to have a predetermined thick
neSS, the Semiconductor chip built-in object was washed,

and then the copper-foil support 200 was peeled off (see
FIG.2F). Because the copper-foil support 200 had a smooth

Surface, it was peeled off easily even when the sheet-like
object 204 was in a cured state.
0.165 Since the ultra-thin semiconductor chip built-in
module 210 that was produced as above contained alumina
as the inorganic filler in the sheet-like object 204, it was
possible to obtain a thermal conductivity that was at least
about 20 times as large as that of a conventional glass-epoxy
substrate. The semiconductor chip built-in module 210 was
produced in a similar manner using various types of inor
ganic fillers instead of alumina, and it was found that the use
of AlN and MgO brought about the thermal conductivity
equal to or larger than that in the case of alumina.
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0166 Also, when using an amorphous SiO, as the inor
ganic filler in the sheet-like object 204, it was possible to
achieve a coefficient of thermal expansion for the sheet-like
object 204 dose to that of a silicon semiconductor. Thus, it
was found to have a potential as a Substrate for a flip-hip
mounting on which Semiconductor chips were mounted
directly.
0.167 By using AlN having an excellent thermal conduc
tivity, it was possible to obtain a thermal conductivity close
to that of a ceramic Substrate.

0168 When BN was added, it was possible to obtain a
high thermal conductivity and a low coefficient of thermal
expansion. Especially when the BN content was equal to or
larger than 85 wt %, it was possible to achieve an excellent
thermal conductivity and a low cost, and therefore it was
found to have a potential as a highly thermal-conductive
module.

0169. Also, the system using SiO obtained a dielectric
constant lower than the others and a Small Specific gravity,
and therefore, it was found to be effective in high frequency
applications Such as a mobile phone.
0170. On the wiring patterns 201 that are exposed by
peeling off the copper-foil support 200 as shown in FIG. 2F,
a Semiconductor chip or an electronic component further can
be mounted. This makes it possible to obtain a Semiconduc
tor chip built-in module mounted with an extremely high
density. In this case, the material for the inorganic filler can
be selected according to a component to be mounted.
0171 Furthermore, there also is a special effect that the
module on which a plurality of the Semiconductor chips are
mounted as shown in FIG. 3A is divided into many pieces
by a Slicer, thereby obtaining a chip size package as shown
in FIG. 3B in a simple manner.
0172 In the above example, when embedding the
mounted semiconductor chips 203 into the sheet-like object
204, the sheet-like object 204 was cured while being com
pressed at 150° C. As another example, the Semiconductor
chips 203 were embedded by applying a pressure for 2
minutes at 100° C., which was lower than a cure starting
temperature of the thermosetting resin, So as to reduce a melt
Viscosity of the thermosetting resin, and then the preSSure
was released and the temperature was raised to 150° C. to
cure the resin. In this case, Similarly to the above example,
it also was possible to produce a Semiconductor chip built-in
module without any problems.
0.173) In this further example, the process of embedding
the Semiconductor chips and that of curing the thermosetting
resin are carried out Separately. Since it is possible to
perform the embedding process, which requires compres
Sion, within a short period of time by reducing the melt
Viscosity and then to batch the Subsequent curing processes
altogether, the total time necessary can be shortened.
0.174. In addition, although the semiconductor chips 203
were mounted using the electrically conductive paste in the
above example, they may be connected by a flip-hip mount
ing method using a Solder bump or by compressing a
thermosetting resin sheet in which an electrically conductive
filler is dispersed by the bumps 202 so as to produce an
electrical conductivity only in the portion of the bumps 202.
These are advantageous economically because they elimi
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nate the need for above-described resin Sealing between the
copper-foil support 200 and the semiconductor chips 203.
Second Example
0.175. The following is a description of an example
corresponding to the Second embodiment described above.
Illustrated is an example of manufacturing a Semiconductor
chip built-in module having a multilayered Structure using
an abraded semiconductor chip built-in module 210 that has
been produced by a method Similar to the first example.
0176). As shown in FIG. 4A, the semiconductor chip
built-in module 210 that had been produced in the first
example, the prepreg 401 for the circuit board and the
copper foil 405 were multilayered.
0177. The prepreg 401 for the circuit board was obtained
by impregnating a glass fabric with an epoxy resin So as to
be in the B stage. The thickness thereof was 100 um. This
prepreg was cut into a predetermined size, and then through
holes having a diameter of 0.15 mm were formed at a
constant pitch of 0.2 to 2 mm using a carbon dioxide gas
laser.

0.178 Using a three roll mill, 85 wt % of spherical copper
particles, 3 wt % of bisphenol A type epoxy resin (Epikote
828 manufactured by Yuka Shell Epoxy Co., Ltd.) and 9 wit
% of glycidyl ester epoxy resin (YD–171 manufactured by
Tohto Kasei Co., Ltd.) as a resin composition and 3 wt % of
amine adduct hardener (Y-24 manufactured by Ajinomoto
Co., Inc.) as a hardener were mixed, thus obtaining the

electrically conductive paste 403 for filling a via hole. This
electrically conductive paste 403 was filled in the through
holes formed in the prepreg 401 by Screen printing.
0179. As shown in FIG. 4A, the semiconductor chip
built-in module 210 was positioned and Superimposed on
one Surface of the prepreg 401 produced as above, and

Single-sided roughened copper foil (the roughened Surface
was the one facing the prepreg 401) having a thickness of 35
tim was positioned and Superimposed on the other side

thereof, and heated at 170° C. and compressed at 4.9x10' Pa
(50 kg/cm) for 60 minutes using a hot press.
0180 Thus, the thermosetting resin in the prepreg 401
was heated to be cured, So that the Semiconductor chip
built-in module 210 and the copper foil 405 were adhered
thereto. At the same time, the thermosetting resin in the
electrically conductive paste 403 filled in the through holes
was cured, So that the wiring patterns 201 and the copper foil

405 were connected electrically (see FIG. 4B).
0181. The copper foil 405 adhered on the surface by the

curing of the prepreg 401 was etched by an etching tech

nique, thus forming the wiring patterns 407 (see FIG. 4C).
0182. As a test for evaluating the reliability of the semi
conductor chip built-in module produced in the present
example, a Solder reflow test and a temperature cycling test
were carried out. In the Solder reflow test, the module was

passed 10 times through a high temperature atmosphere at a
maximum temperature of 260 C. for 10 seconds using a
belt-type reflow tester. In the temperature cycling test, a
cycle of allowing the module to stand at 125 C. for 30
minutes as a high temperature Side and then at -60C. for
30 minutes as a low temperature side was repeated 200
times.
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0183 The results showed that, in both of these tests, no
change in the shape Such as cracks was generated in the
Semiconductor chip built-in module of the present example,
and no specific defect was recognized by an ultraSonic
reflectoScope. Accordingly, it was found that the Semicon
ductor chips 203 and the resin composition 204 adhered to
each other tightly. In addition, the resistance of an inner
via-hole connection by the electrically conductive paste 403
did not change Substantially from its initial performance.
0184. By further repeating the process of laminating the
prepreg for the circuit board 401 whose through holes are
filled with the electrically conductive paste 403 and the
copper foil 405 onto the surface on the wiring pattern 407
Side, it was possible to produce a Semiconductor chip
built-in module having a multilayered wiring Structure. This
achieved a still higher-density wiring module.
0185. The invention may be embodied in other specific
forms without departing from the Spirit or essential charac
teristics thereof. The embodiments disclosed in this appli
cation are to be considered in all respects as illustrative and
not restrictive, the Scope of the invention being indicated by
the appended claims rather than by the foregoing descrip
tion, all changes that come within the meaning and range of
equivalency of the claims are intended to be embraced
therein.

1. An electric element built-in module comprising:
a wiring pattern;
at least two electric elements mounted on the Wiring
pattern; and
a thermosetting resin composition for Sealing the electric
elements,

wherein upper Surfaces of the at least two electric ele
ments and an upper Surface of the thermosetting resin
composition are Substantially flush with each other.
2. The electric element built-in module according to claim
1, wherein at least one of the electric elements comprises a
functional portion and a connection electrode on a Surface
on a Side of the wiring pattern, and the connection electrode
is connected to the wiring pattern.
3. The electric element built-in module according to claim
1, wherein at least one of the electric elements is at least one

element Selected from the group consisting of a Semicon
ductor chip, a chip resistor, a chip capacitor and a chip
inductor.

4. The electric element built-in module according to claim
1, wherein at least one of the electric elements is a Surface
acoustic wave device.

5. The electric element built-in module according to claim
4, wherein a Surface of the Surface acoustic wave device on

the Side of the wiring pattern is provided with a functional
portion and a Space holding Structure for preventing exci
tation and propagation of a Surface elastic wave from being
obstructed in the functional portion.
6. The electric element built-in module according to claim
5, wherein the Space holding Structure is formed of a
film-like resin composition.
7. The electric element built-in module according to claim
1, wherein the upper Surfaces of the at least two electric
elements and the upper Surface of the thermosetting resin
composition that are substantially flush with each other both
have a surface roughness RZ of 0.5 to 50 lum.
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8. The electric element built-in module according to claim
1, wherein the thermosetting resin composition contains an
inorganic filler and a thermosetting resin.
9. The electric element built-in module according to claim
8, wherein the thermosetting resin contains an epoxy resin,
a phenolic resin or a cyanate resin as a main component.
10. The electric element built-in module according to
claim 8, wherein the inorganic filler is at least one inorganic
filler Selected from the group consisting of Al-O, MgO, BN,
AlN and SiO.
11. The electric element built-in module according to
claim 1, wherein the wiring pattern is formed on a Surface
of a circuit board.

12. The electric element built-in module according to
claim 1, wherein the wiring pattern is formed on a Surface
of a Support.
13. The electric element built-in module according to
claim 12, wherein the Support is formed of an organic film
or a metal foil.

14. The electric element built-in module according to
claim 1, wherein at least one of the electric elements is

connected to the wiring pattern via a bump.
15. A method for manufacturing an electric element
built-in module comprising:
mounting at least one electric element, one of whose
Surface is provided with a functional portion and a
connection electrode, on a wiring pattern So that the one
Surface faces the wiring pattern;
Sealing the electric element with a thermosetting resin
composition from a side of the other surface of the
electric element; and

grinding or abrading the electric element Sealed with the
thermosetting resin composition from the Side of the
other Surface of the electric element.

16. The method for manufacturing the electric element
built-in module according to claim 15, wherein a bump is
formed on the connection electrode of the electric element,

and the electric element is mounted on the wiring pattern
using the bump and an electrically conductive adhesive.
17. The method for manufacturing the electric element
built-in module according to claim 15, wherein a bump is
formed on the connection electrode of the electric element,

and the electric element is mounted on the wiring pattern
using the bump and a sheet in which an electrically con
ductive filler is dispersed.
18. The method for manufacturing the electric element
built-in module according to claim 15, wherein a bump is
formed on the connection electrode of the electric element,

and the electric element is mounted on the wiring pattern by
connecting the bump and the wiring pattern in an ultrasonic
C.

19. The method for manufacturing the electric element
built-in module according to claim 15, further comprising
filling and curing a resin between the electric element and
the wiring pattern, after mounting the electric element on the
wiring pattern and before Sealing the electric element with
the thermosetting resin composition.
20. The method for manufacturing the electric element
built-in module according to claim 15, wherein the electric
element is Sealed with the thermosetting resin composition
by overlaying an uncured sheet-like object formed of the
thermosetting resin composition onto the other Surface of the
electric element, followed by heating and compression.
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21. The method for manufacturing the electric element
built-in module according to claim 15, wherein the electric
element is Sealed with the thermosetting resin composition
by applying an uncured paste-like object formed of the
thermosetting resin composition from the other Surface of
the electric element under a vacuum or a reduced pressure,
followed by heating.
22. The method for manufacturing the electric element
built-in module according to claim 21, wherein the heating
is carried out at an atmospheric pressure or larger.
23. The method for manufacturing the electric element
built-in module according to claim 20 or 21, wherein the
thermosetting resin composition contains at least a thermo
Setting resin, and a temperature of the heating is equal to or
lower than a cure Starting temperature of the thermosetting
resin.

24. The method for manufacturing the electric element
built-in module according to claim 15, wherein the thermo
setting resin composition contains at least 70 wt % to 95 wt
% of an inorganic filler and 5 wt % to 30 wt % of a
thermosetting resin.
25. The method for manufacturing the electric element
built-in module according to claim 15, further comprising
making a division into a desired shape, after grinding or
abrading the electric element Sealed with the thermosetting
resin composition.
26. The method for manufacturing the electric element
built-in module according to claim 15, wherein the wiring
pattern is formed on a Surface of a circuit board.
27. The method for manufacturing the electric element
built-in module according to claim 15, wherein the wiring
pattern is formed on a Surface of a Support.
28. The method for manufacturing the electric element
built-in module according to claim 27, wherein the Support
is formed of an organic film or a metal foil.
29. The method for manufacturing the electric element
built-in module according to claim 27, further comprising
peeling off the Support, after grinding or abrading the
electric element Sealed with the thermosetting resin compo
Sition.

30. The method for manufacturing the electric element
built-in module according to claim 29, further comprising,
after peeling off the Support, with a through hole in a
thickness direction filled with an electrically conductive
paste and a metal foil in this order on a Surface on a side of
the wiring pattern exposed by the peeling, followed by
heating and compression, and then etching the metal foil.
31. The method for manufacturing the electric element
built-in module according to claim 27, further comprising,
after Sealing the electric element with the thermosetting
resin composition and before grinding or abrading the
electric element Sealed with the thermosetting resin compo
Sition, peeling off the Support, and
forming a wiring pattern by laminating a prepreg for a
circuit board

provided with a through hole in a thickness direction filled
with an electrically conductive paste and a metal foil in
this order on a Surface on a side of the wiring pattern
exposed by the peeling, followed by heating and com
pression, and then etching the metal foil.
32. The method for manufacturing the electric element
built-in module according to claim 30 or 31, further com
prising, after forming the wiring pattern by etching the metal
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foil, forming at least one Second wiring pattern by laminat
ing a prepreg for a circuit board provided with a through
hole in a thickness direction filled with an electrically
conductive paste and a Second metal foil in this order on a
Surface on a Side of the wiring pattern obtained by the
etching, followed by heating and compression, and then
etching the Second metal foil.
33. The method for manufacturing the electric element
built-in module according to claim 15, wherein the electric
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element and the thermosetting resin composition are ground
or abraded at the same time So as to be Substantially flush
with each other.

34. The method for manufacturing the electric element
built-in module according to claim 15, wherein the grinding
or abrading is carried out by an abrading method using an
abrasive.

